N-Acetylgalactosamine-6-sulfate sulfatase from human placenta was purified 33,600-fold using ƒÀ-N-acetyl-D-galactosamine 6-sulfate-(1 N-Acetylgalactosamine-6-sulfate (Ga1NAc-6-S) sulfatase [EC 3.1.6.4] is an enzyme which hydrolyzes sulfate ester bonds of Ga1NAc-6-S at the nonreducing end of chondroi tin-6-sulfate and galactose-6-sulfate (Gal-6-S) at the nonreducing end of keratan sulfate (1, 2). Ga1NAc-6-S sulfatase activity is defective in patients with mucopolysac charidosis IV A (Morquio disease) (3) (4) (5) . Patients usually excrete keratan sulfate and chondroitin-6-sulfate into the urine and these glycosaminoglycans accumulate in various tissues.
Morquio disease has clinical and biochemical heter ogeneity (6) (7) (8) and in some patients there is residual GaINAc-6-S sulfatase activity. Studies on the residual enzyme activity in patients with Morquio disease showed shifts of pH optima, Km values and change in heat stability, when crude extracts from cultured skin fibroblasts were used (6) (7) (8) . In 1979, Glossl et al. partially purified GalNAc 6-S sulfatase from human placenta (9), but since then further biochemical analyses, including further purification of Ga1NAc-6-S sulfatase, have apparently not been docu mented.
We highly purified Ga1NAc-6-S sulfatase from the human placenta and obtained antibody against the enzyme. We report here some characteristics of the purified protein, cell-free translation with human liver RNA, and immuno blot analysis. a Ratio of Ga1NAc-6-S sulfatase and Gal-6-S sulfatase activity during purification. 'ND, not determined. The other contents were composed of a standard reaction mixture. aCrude extract obtained after Purification Step 1 . bPurified enzyme obtained after Purification Step 7.
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bands of 40 and 15 kDa (reduced, Fig. 2a, lane 1) and a single band of 60 kDa (non-reduced, Fig. 2a, lane 2) . Consistent multi-polypeptide band patterns have also been observed for other lysosomal enzymes (23) (24) (25) (26) . N-Acetylgalactosamine-4-sulfate sulfatase (arylsulfatase B) has 43 and 13 kDa polypeptides (reduced) and a 57 kDa polypeptide (non-reduced) (24) . This pattern is similar to our observation with Ga1NAc-6-S sulfatase.
The two subunits of 40 and 15 kDa were separated on SDS-PAGE and transferred to a nitrocellulose membrane. The membrane corresponding to the relative mobility of each subunit was removed, and incubated with the hetero specific rabbit antibody against 40 kDa+ 15 kDa polypep tides (see "Preparation of Antibody" in "MATERIALS AND METHODS"). The antibodies against 40 and 15 kDa poly peptide were each purified using immunoadsorption on the membrane according to the method of Yamashita and Yasuda (27) . The antibody against the 40 kDa polypeptide did not cross react with the 15 kDa polypeptide, and vice versa (data not shown). Thus, the two subunits are different polypeptides.
This protein proved to be a heterodimer of 40 and 15 kDa polypeptides. The two polypeptides were not separated by Fig. 6 . Cell-free translation of Ga1NAc-6-S sulfatase. The translation products were separated by SDS-PAGE and detected by fluorography. Details of the experimental procedure are described in "MATERIALS AND METHODS ." Lane 1, the products from human liver mRNA immunoprecipitated by the antibody against Ga1NAc-6 -S sulfatase; lane 2, the products from human liver mRNA immuno precipitated by an antibody against cathepsin B; lane 3, the total translation products from human liver mRNA; Std, molecular mass markers were phosphorylase B (92.5 kDa), bovine serum albumin (69 kDa), ovalbumin (46 kDa), and carbonic anhydrase (30 kDa 
